The E2-term of the Adams-Novikov spectral sequence [2] 
These change of rings theorems rest on a version of Shapiro's Lemma which we prove in Section 1. In this section we also review the definition and elementary properties of Hopf algebroids. This paper forms the link between the work of the second author in [16] and [17] and our joint work with W. S. Wilson in [12] and [13] . The (0.
2)
The foundation of the analysis of these long exact sequences is the study of lim Ext.e..e* (BP. BP./I), where the maps in the directed system are induced by multiplication by vn It is easy to see that this limit is just Ext.e.Be* (BP, v-IBP,/In), which Theorem 2.10 now identifies with Ext(),(n)* (K(n), K(n),). This is a substantial simplification: K(n),K(n) is a Hop] algebra over a field, while BP,BP is a (much larger) Hop] algebroid (see Section 1 below) over the (complicated) ring BP, Thus the computation of Ext().(,)* (K(n), K(n),) falls within the scope of the methods of Peter May's thesis, and is carried out in certain cases in [17] .
We wish to thank J. F. Adams, Peter Landweber, and Steve Wilson for useful conversations, and we gratefully acknowledge the deep influence Jack Morava has had on our work. Section 1. Hopf algebroids and a Shapiros Lemma. We shall work here in somewhat greater generality than is necessary in the sequel. We begin by recalling Adams' algebraic context [1] A(R)r< r(R)r----, )r(R)A We leave to the reader the amusement of interpreting these diagrams as the axioms for a cogroupoid object. We will frequently let the coefficient algebra A be understood and write r for (A, r). Hom r (A, ). We refer the reader to [4] , section 4, for a discussion of relative homological algebra. Throughout the paper, "injective" will always mean "relative injective" in this sense.
A (le]t) r-comodule is
In particular we have the standard [4] or cobar resolution L*(F; M). In Our first job is to show that Extr* (A, M) may be computed using a wider class of complexes than those described above. Since they will be of use lter we display the adjunction morphisms [4] We now turn our attention to the Hopf algebroid (BP, BP,BP); thus a "comodule" will be a BP,BP-comodule. Recall [7] , [5] Proo]. Our proof is a counting argument; and in order to meet requirements of connectivity and finiteness, we pass to suitable "valuation rings." Thus let (l(n),, s(n),) is clearly a sub Hopf algebroid of (K(n), K(n),K(n)); so s(n), is a Hopf algebra over the principal ideal domain k(n),. #(x), is b(n),-liner, so ] is too. We claim ] is n isomorphism. Since both sides re free of finite type over b(n), it suffices to prove that ] (n). lc(n), is n isomorphism. But (2.6) is then reduced to s(n), A s(n), @), s(n), so the claim follows from unitrity of A.
Now the mp K(n), .]s atisfies the requirements of the proposition. 
, , 
of comodules such that F is free and finitely generated over BP,. Let 2 be the directed set of finitely generated subcomodules S of R. Then by Corollary 2.13 and the exactness of lim, M lira F/S; and each F/S is finitely presented. In this section we will generalize the change of rings theorem of Section 2 to a larger category of comodules. Instead of requiring that I. annihilate the comodule, we demand only that each element be killed by some power of In. These notions coincide when M is finitely generated. This condition is related to the invertibility of v, by the following Lemma. [13] .
We postpone to the end of this section proof of the following result of Peter Landweber (3.9)
In any case if E, E(n),, one can show from the work of [18] and [19] that E(n) is an associative ring-spectrum in such a way that the map BP, ---, E(n),( is multiplicative. By Remark 3.7, the right-hand side of (3.9) is E(n),-flat, so r,(E A E) is the usual [1] Hopf algebroid of cooperations and (3.9) is an isomorphism of Hopf algebroids. Thus there is an Adams spectral sequence with E2* ExtEn,E(* (E(n),, E(n),(X)), natural in the spectrum X.
For example, E(0), is rational homology theory, and E(1), is a factor of complex K-theory localized at p.
The main theorem of this section is THEOREM 3.10. I/M is a v,,-local comodule then the natural map
is an isomorphism.
The proof will use a couple of lemmas. 
